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(54) COMPOSITION OF LIQUID QUICK SETTING AGENT, LIQUID QUICK SETTING AGENT SPRAY 
MATERIAL AND SPRAY METHOD USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition of a liquid quick setting agent having 
advantages that the quantity of dust produced in a spray work is reduced and the excellent 
quantitative accuracy of a material, the excellent mixing property with cement concrete and 
excellent setting property are attained, the liquid quick setting agent, a spray material and a spraying 
method thereof. 

SOLUTION: The composition of the liquid quick setting agent contains three elements of aluminum, 
sulfur and fluorine as element components and an amino alcohol compound as a compound 
component in a prescribed blending ratio. The liquid quick setting agent, the spray material and the 
spraying method thereof are provided. The spray material is characterized by (1) reducing the 
quantity of dust in the spray work, (2) decreasing rebound rate, (3) eliminating the damage to human 
body due to alkali, having (4) the excellent quantitative property, (5) the excellent setting property 
and (6) excellent forcibly feeding property and then is suitable for construction method of road, 
railway and the tunnel wall surface of headrace or the like and the spraying on a slope. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the natural ground which exposed this invention to the tunnel of a route, a 
railroad, a headrace, etc., and the list in the slope — the constituent for liquid accelerating agents 
used in case a field is sprayed in the cement concrete of quick setting nature, a liquid accelerating 
agent, a spraying material, and this were used — it sprays and is related with a method of 
construction. 

[0002] Moreover, the cement concrete as used in the field of this invention is the generic name of 
cement paste, mortar, and concrete. In addition, unless it specifies, mass criteria show especially the 
section and % in this invention. 
[0003] 

[Description of the Prior Art] In order to prevent conventionally crash of the natural ground exposed 
in the excavation work of a tunnel etc., the method of construction which sprays the quick setting 
nature concrete which mixed the accelerating agent of fine particles to concrete is used (JP,60- 
4149.B, JP,9-19910,A, JP,10~87358,A, etc.). 

[0004] As an accelerating agent of the fine particles used by these spray methods of construction, 
calcium aluminates were used as the principal component and what mixed an aluminate or an 
aluminum sulfate of 1A group element etc. was used. 

[0005] However, in respect of [ accelerating agent / of the fine particles which used the carbonate of 
1A element salt of an ulmin acid, a calcium aluminate, and 1A group element etc. as the principal 
component ] safety, it is the thing of a low pH value and alkalescence - acidity, and an accelerating 
agent neutral [ desirable ] or weak acidic were called for. 

[0006] Since cement concrete was not fully mixed but a part was breathed out as dust as it is, the IT 
accelerating agent of fine particles had the case which is not desirable on the increase of the amount ^\ 
of dust near a construction site, and work environment Moreover, also when ****(ing) an 
accelerating agent to a powder pressure feeder on the spot, the problem of dust may generate the 
accelerating agent of fine particles. 

[0007] The accelerating agent of fine particles had the case where constraint of a construction 
system — there is the need of the quantum precision of an ingredient being inferior as compared *w 
with a liquid accelerating agent in order to feed by fine particles and mixing of Ayr when the distance OB 
to the location of cement concrete press fit from a powder pressure feeder turns into a long f~ 
distance, having to shorten conveying distance when considering as a uniform spraying material, and 1 1 5 
optimizing the diameter of a feeding hose — - was received. 

[0008] Moreover, what uses an aluminum sulfate etc. as a principal component as a liquid 
accelerating agent is known (JP,2000~219553,A etc.). However, since there was a problem in the np 
shape of concretive, the danger of exfoliation was high, when it thickness-blew and carried out in the **** 
weak tunnel inside of a pit of a base rock. 

[0009] As a result of examining many things in view of the above situation that said technical problem 
should be canceled, this invention persons did not have the damage to the body by ** alkali with 
which a specific spraying material can reduce the amount of dust at the time of ** spraying, and can 
reduce the rate of ** rebound, and ** quantum nature acquires the knowledge of it being good and 
having the advantage in which ** pumpability with the sufficient shape of ** concretive is good, and 
they came to complete this invention. 
[0010] 



I* 



[Means for Solving the Problem] Namely, this invention contains an amino alcohol compound as a 
component in aluminum, sulfur and 3 element components of a fluorine, and a list, and the sulfur 100 
section of S03 conversion is received. For aluminum the fluorine of the 25 to 110 section, and 
element conversion by 20aluminum3 conversion The 2.5 to 50 section, And it is the constituent for 
liquid accelerating agents characterized by carrying out 1-50 section content of the amino alcohol 
compound. It is this constituent for liquid accelerating agents characterized by carrying out 2.5-50 
section content of the 1A group element by oxide conversion to the sulfur 100 section of S03 
conversion. It is the liquid accelerating agent characterized by containing this constituent for liquid 
accelerating agents. The content of the aluminum of 20aluminum3 conversion, the content of the 
sulfur of S03 conversion, It is this liquid accelerating agent characterized by the sum total of the 
content of the fluorine of element conversion and the content of an amino alcohol compound being 
10 - 60% among a liquid accelerating agent. It is a spraying material containing this liquid accelerating 
agent and cement concrete, and is the spray method of construction characterized by using this 
spraying material. 

[0011] Hereafter, this invention is explained to a detail. The constituents for these liquid accelerating 
agents are aluminum (aluminum), sulfur (S), 3 element components of a fluorine (F), and a constituent 
characterized by containing an amino alcohol compound (N) as a compound component. For example, 
it is characterized by including the three above-mentioned element and an amino alcohol compound 
like the constituent containing an aluminum hydroxide (aluminum), a flower of sulfur (S), a calcium 
fluoride (F), and 2-diethylamino ethanol (N). 

[0012] Moreover, in the constituent for these liquid accelerating agents, the compound which 
contains two or more kinds of each component of an amino alcohol compound in aluminum, sulfur and 
3 element components of a fluorine, and a list may be used. For example, you may be a constituent 
containing boron-trifluoride triethanolamine (F, N) and an aluminum sulfate (aluminum, S). 
[0013] Although especially the feed of the aluminum in this invention is not limited, an aluminum 
complex is mentioned to the sulfate of aluminum, an aluminate and other inorganic aluminium 
compounds, an organoaluminium compound, and a list. 

[0014] As a sulfate of aluminum, ammonium alum, a hydroxy aluminum sulfate, an aluminum sulfate, 
etc. are mentioned. 

[0015] As an aluminate, an ulmin acid lithium, a sodium aluminate, potassium aluminate, a calcium 
aluminate, ulmin acid magnesium, etc. are mentioned. 

[0016] As other inorganic aluminium compounds, there are a bauxite, an aluminum oxide, an aluminum 
hydroxide, an aluminum chloride, aluminium phosphate, an aluminium nitrate, aluminum fluoride, a 
polyaluminum chloride, an aerated water aluminum oxide, synthetic hydrotalcite, a meta-aluminum 
silicate, etc. 

[0017] As an organoaluminium compound, aluminum stearate, oxalic acid aluminum, aluminum 
isopropoxide, formic-acid aluminum, etc. are mentioned. 

[0018] There is tris (8-hydroxyquinolinate) aluminum etc. as an aluminum complex. 

[0019] One sort in these aluminium compounds or two sorts or more are usable. The sulfate of the 

aluminum which serves as sulphuric feed in this invention is desirable. 

[0020] Moreover, although especially sulphuric feed is not limited, a sulfide, a sulfuric acid, a sulfate, a 
sulfurous acid, a sulfite, a thiosulfuric acid, a thiosulfate, an organic sulfur compound, etc. are 

.mentioned other than the sulfur of element conditions, such as sulfur and a flower of sulfur. 

[0021] As a sulfide, sulfuration magnesium, calcium sulfide, an iron sulfide, phosphorus pentasulfide, 
etc. are mentioned. 

[0022] As a sulfate, hydroxylamine sulfate etc. is mentioned to aniline sulfate, an aluminum sulfate, an 
ammonium sulfate, magnesium sulfate, a manganese sulfate, a barium sulfate, a calcium sulfate, 
sodium alum, potassium alum, ammonium alum, and a list. 

[0023] As a sulfite, hydrogen sulfite ammonium, calcium sulfite, etc. are mentioned. 

[0024] Ammonium thiosulfate, barium thiosulfate, etc. are mentioned as a thiosulfate. 

[0025] As an organic sulfur compound, resin, such as the salt of a sulfonic-acid derivative and a 

sulfonic-acid derivative, a mercaptan, a thiophene, a thiophene derivative, the poly ape phone, 

polyether sulphone, and polyphenylene sulfide, is mentioned. 

[0026] In this invention, one sort of these sulfur compounds or two sorts or more are usable. In the 
above-mentioned sulfur compound, the solubility to water is high, and a manufacturing cost is cheap, 
and a point to the sulfuric acid or sulfate in which the shape of concretive is excellent is more 



desirable, and ammonium alum is the most desirable among sulfates. 

[0027] Moreover, although especially the feed of a fluorine is not limited, what is dissolved or 
distributed by the solvent contained in a liquid accelerating agent is desirable. That is, an organic 
fluorine compound, fluoride salt, cay fluoride salt a boron fluoride salt, a hexa fluorophosphoric acid 
salt, etc. are mentioned. 

[0028] As an organic fluorine compound, organic fluorine compounds, such as FURORINATO and 
chlorofluocarbon, etc. are mentioned. 

[0029] As fluoride salt, aluminum fluoride, ammonium fluoride, a calcium fluoride, etc. are mentioned. 
[0030] Ammonium fluorosilicate, magnesium hexafluosilicate, etc. are mentioned as cay fluoride salt. 
[0031] As a boron fluoride salt, fluoroboric acid, a boron trifluoride, boron-trifluoride monoethyl amine 
complex, a boron-trifluoride acetic acid boron trifluoride complex, the HOUFUTSLHzed first iron and, 
ammonium fluoroborate, etc. are mentioned. 

[0032] As a hexa fluorophosphoric acid salt, the salt of hexa fluorophosphoric acid and hexa 

fluorophosphoric acid, hexa fluorophosphoric acid ammonium, etc. are mentioned. 

[0033] One sort in these fluorine compounds or two sorts or more are usable. The point that safety 

is high, and a manufacturing cost is cheap, and the shape of concretive is excellent in this invention 

to fluoride salt, cay fluoride salt and a HOUFUTSLHzed salt are desirable. 

[0034] Moreover, although not limited, if the dissolution to the solvent contained in a liquid 

accelerating agent being possible or distribution is possible for especially the amino alcohol compound 

of this invention, it is good. 

[0035] The amino alcohol compound in this invention is an organic compound which has N— R— OH 
structure in a structure expression. Here, the allyl group which has aromatic series rings, such as a 
phenyl group and benzyl, is mentioned to the alkyl group which R is a group usually called an alkyl 
group or an allyl group, for example, has branching structures, such as an alkyl group of straight chain 
molds, such as a methylene group, ethylene, and n-propylene radical, and an isopropyl group, and a 
list. R may be combined with the nitrogen atom by two or more places, and a part or all of R may be 
cyclic structure. R may combine with two or more hydroxyl groups. As for R, elements other than 
carbon and hydrogen, for example, sulfur, a fluorine, chlorine, oxygen, etc. may be contained at a part 
of alkyl group. Moreover, two or more hydroxyl groups may combine with R. 

[0036] As an example of such an amino alcohol compound, these derivatives etc. are mentioned to 
ethanolamine, diethanolamine, triethanolamine, N-methyldiethanolamine, N,N-dimethylethanolamine, 
N,N-dibutylethanolamine, N-(2-aminoethyl) ethanolamine, boron-trifluoride triethanolamine, and a list 

[0037] In this invention, one sort in the above-mentioned amino alcohol compound or two sorts or 
more can be used. Moreover, as an amino alcohol compound in this invention, diethanolamine, N,N- 
dimethylethanolamine, and those mixture are desirable, and the mixture of diethanolamine and N,N- £\ 
dimethylethanolamine is more desirable. 

[0038] For aluminum, the 25 to 110 section and a fluorine need to be [ the 2.5 to 50 section and the ~" 
amino alcohol compound of combination of the constituent for these liquid accelerating agents ] the ^ 
one to 50 sections in element conversion at 20aluminum3 conversion to the sulfur 100 section of the ^ 
shape of concretive, a suspensibility, pump pumpability, etc. to S03 conversion. When each element 
of sulfur, aluminum, and a fluorine is contained in an amino alcohol compound, it considers as the 
-amount which reduced the sulfur of S03 conversion, the aluminum of 20aluminum3 conversion, and 
the fluorine of element conversion from the loadings of amino alcohol. 

[0039] In the above-mentioned combination, if pH of a liquid accelerating agent may become alkalinity 
highly, the shape of concretive [ with the content of aluminum, a fluorine, and an amino alcohol /"^ 
compound sufficient with under the above-mentioned loadings ] may not be acquired and the content 
of aluminum, a fluorine, or an amino alcohol compound exceeds the above-mentioned loadings when 
sulfur is not included, a fluidity may fall, and pump pumpability may fall. 

[0040] Moreover, it mixes with a solvent and the constituent for these liquid accelerating agents is 
usually used as a liquid accelerating agent, as a solvent — amides, such as aromatic series, such as 
ether, such as ketones, such as glycols, such as alcohols, such as a methanol, ethanol, and isopropyl 
alcohol, and ethylene glycol, an acetone, and a methyl ethyl ketone, 1,4-dioxane, and a 
tetrahydrofuran, toluene, and a xylene, a formamide, dimethylformamide (DMF), and 
dimethylacetamide (DMAc), water, and a list — various solvents, such as propylene carbide, — one 
sort — or two or more sorts can be used. 
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[0041] Moreover, in this invention, the solvent which contains one sort or two sorts or more in sulfur, 
a fluorine, and three elements of aluminum as an element component may be used, and the amino 
alcohol compound of a liquid may be used as a solvent. 

[0042] That is, dimethyl sulfoxide (DMSO) etc. is mentioned as a solvent containing sulfur. 
FURORINATO etc. is mentioned as a solvent containing a fluorine. 

[0043] It is desirable one sort or to use two or more sorts of a water-soluble solvent or water, such 
as alcohols, an amino alcohol compound, glycols, 1,4-dioxane, tetrahydrofurane, ketones, an amide 
compound, a nitryl compound, and dimethyl sulfoxide (DMSO), among these solvents, and an amino 
alcohol compound and an amide compound are more desirable. 

[0044] The constituent for these liquid accelerating agents is dissolved or distributed in a solvent, 
and it is not limited and each ingredient may be mixed simultaneously, and even if especially the 
approach of making it into this liquid accelerating agent mixes the part or all beforehand, it does not 
interfere. As mixed equipment, any existing equipments are usable, for example, a tilting drum mixer, 
the Omni mixer, a Henschel mixer, a V type mixer, a NAUTA mixer, a ball mill, etc. are mentioned. 
Moreover, distributed processing may be further performed after the above-mentioned dissolution or 
distributed processing using an ultrasonic homogenizer etc. 

[0045] This liquid accelerating agent contains not only the thing of a solution condition but the 
suspension which exists after the active principle has distributed in a liquid. Although especially the 
size of the suspension particle in suspension is not limited, it is desirable that the dispersibility of a 
suspension particle to average grain size is 20 micrometers or less, and it is more desirable that it is 
5 micrometers or less. 

[0046] Among this liquid accelerating agent, it is desirable in three elements of the aluminum 
component of 20aluminum3 conversion, the sulfur of S03 conversion, and the fluorine of element 
conversion, and a list that the sum total of the content of an amino alcohol compound is 10 — 60% of 
the liquid quick setting whole agent, and it is more desirable in them that it is 25 - 40%. In what the 
shape of concretive [ the above-mentioned sum total excelled / shape / in less than 10% ] may not 
be acquired, and exceeds 60%, the pumpability in a pump may become [ the viscosity of liquid ] high 
bad. 

[0047] Moreover, although the constituent for these liquid accelerating agents may be added to 
cement concrete in the state of powder, it is more desirable to make a solvent etc. dissolve or 
distribute the constituent for these liquid accelerating agents by the above-mentioned approach, to 
consider as this liquid accelerating agent, to mix with cement concrete on the spot, and to use. 
[0048] 1A group element of this invention should just be an element belonging to 1A group on the 
periodic table. That is, a lithium, sodium, a potassium, a rubidium, and caesium are pointed out. The 
francium of a radioactive element is excepted. Especially the gestalt of the compound used as the ^ 
feed of these elements is not limited. £T 
[0049] As feed of 1 A group compound, the fluoride of 1A group element, a silicate, cay fluoride salt — 
alum, an oxide, a chloride, a hydroxide, a nitrate, a nitrite, phosphate, phosphoric-acid 1 hydrogen salt, 
phosphoric-acid 2 hydrogen salt, a silicate, an aluminate, a sulfate, a thiosulfate, a sulfuration salt, a 
carbonate, a bicarbonate, an oxalate, a borate, etc. are usable, and one sort in these compounds or 
two sorts or more are usable. 

[0050] A hydroxide with little effect on the reinforcement and the steel frame which are usually used 
-for concrete among these salts, a nitrite, phosphate, phosphoric-acid 1 hydrogen salt, phosphoric- 
acid 2 hydrogen salt, a silicate, an aluminate, a thiosulfate, a sulfuration salt, a carbonate, a 
bicarbonate, an oxalate, a borate, etc. are desirable. 
[0051] The compound with which acquisition contains an easy lithium, sodium, and/or a potassium \ / 
among 1A group elements is desirable, and the compound which contains sodium and/or a potassium ^3 
from the field of profitability is more desirable. 

[0052] Although especially the loadings of 1 A group element are not limited, it is desirable that the 
content of 1A group element is the 2.5 to 50 section to the sulfur 100 section of S03 conversion in 
oxide conversion (R20 reduced property when setting 1 A group element to R). In the less than 2.5 
sections, if improvement in the shape of concretive according [ the loadings of 1 A group element ] to 
1A group element and on-the-strength manifestation nature is not accepted but the loadings of 1 A 
group element exceed the 50 sections, a suspensibility and pump pumpability may fall and it may be 
unable to be used as a liquid accelerating agent or a spraying material. 

[0053] As for this liquid accelerating agent, it is desirable that the effects on the body are little 



alkalescence - acidity. 

[0054] It is possible to use together additives, such as pH regulator, a dispersant, a stabilizing agent, 
a freeze proofing agent, a water-soluble accelerator, an AE agent, a water reducing agent, an AE 
water-reducing agent, retarding admixture, a thickener, fiber, and fines, in this invention in the range 
which does not check the object of this invention substantially. 

[0055] The amount of this liquid accelerating agent used has the two to 15 desirable section to the 
cement 100 section at solid content conversion. If the shape of concretive [ the amount of this liquid 
accelerating agent used excelled / shape / in the less than 2 sections ] may not be demonstrated 
and it exceeds the 15 sections, long-term strength manifestation nature may worsen. 
[0056] When using this liquid accelerating agent it is desirable to carry out the 25-70 section activity 
of the water to the cement 100 section. It is because it will become so-called "SHABUKON" and 
sufficient reinforcement will not be discovered, if moisture can be insufficient, and cannot knead in 
the less than 25 sections but water exceeds the 70 sections. In addition, the moisture content 
contained in the aggregate, various additives, and this liquid accelerating agent should also be taken 
into consideration at the time of combination examination. 

[0057] It is not limited, and all of the various blended cement which mixed a blast furnace slag, fly 
ash, a silica, limestone impalpable powder, etc. to the Portland cement other than various Portland 
cement, such as high-early-strength, super-high-early-strength one, mean heat, and low fever, of 
especially the cement used by this invention are usable, the ease of acquisition to its Portland 
cement is desirable, and its ordinary portland cement is usually the most desirable. 
[0058] As this spray method of construction, the wet spray method of construction and the wet dry- 
type spray method of construction which are generally performed are usable. As a wet construction 
method, the approach of mixing this accelerating agent etc. is mentioned to cement concrete, and the 
approach of mixing water and this liquid accelerating agent to cement, sand, and the constituent of 
ballast is mentioned as a dry-type spray method of construction. 

[0059] It is desirable to mix this liquid accelerating agent to cement concrete, to spray using a Y tube 
etc. as an approach of using as this spraying material, and to mix immediately before. It is desirable to 
carry out time amount until it specifically adds a liquid accelerating agent to the fed cement concrete 
and this spraying material is breathed out within 10 seconds, and less than 2 seconds is more 
desirable. 

[0060] Moreover, it is also possible to spray the part which has arranged the direct or frame frame to 
the slope of a natural ground in this spraying material. Here, with a frame frame, it fixes to a wall 
surface combining a wire gauze, reinforcement, a steel frame, etc., and this frame frame is sprayed 
and let this spraying material at it be a reinforcement content cement concrete frame. 
[0061] 

[Example] Hereafter, based on the example of an experiment, this invention is further explained to a 
detail. > 

[0062] Example of experiment 1 C/S(cement / sand ratio) =1/2.5, and W/C(water / cement ratio) w 
=45% mortar were adjusted to about SL(slump index) =18cm using the water reducing agent of a 
polycarboxylic acid system, and the liquid accelerating-agent 10 section of the presentation shown in 
a table 1 was mixed to the cement 100 section in mortar, it stuffed into shuttering, proctor 
penetration resistance was measured, and the shape of concretive was checked. Test atmosphere 

.temperature. is 20 degrees C. A result is written together to a table 1. . . . . QQf 

[0063] The <material of construction> As long as there was no notice, Wako Pure Chem Industrial j""*" 
extra pure reagent was used for the used ingredient. 

[feed of aluminum] — A: — an aluminum hydroxide and a B:aluminum-sulfate 8 monohydrate 0^ 
[sulphuric feed] Bialuminum sulfate — 8 monohydrate C : A sulfuric acid (95% or more article, Wako 
Pure Chem), an Hrguanazole sulfate [feed of fluorine] Dxalcium fluoride, E: — magnesium- ""O 
hexafluosilicate [amino alcohol compound ]F: — diethanolamine, a G:N,N-dimethylethanolamine [feed 
of 1A group element] H:potassium hydroxide, Llithium carbonate, and Jisodium carbonate — 
K:potassium carbonate water : Tap water liquid accelerating agent : It calculated and the above- 
mentioned compound was mixed so that it might become the elementary composition of table 1 
publication. Ball mill mixing of the constituent for liquid accelerating agents and water which were 
mixed and obtained was carried out with the mass ratio 1:1, and the trial was presented with the 
liquid obtained by stirring mixture at 80 degrees C for 3 hours. 

Cement : ordinary portland cement, the DENKI KAGAKU KOGYO K.K. make, specific gravity 3.16 



sand : The river sand from the Niigata princess river, specific gravity 2.62 water reducing agent : 
Polycarboxylic acid system high-performance AE water-reducing agent [0064] <Measuring-method> 
proctor penetration resistance (the shape of concretive): It is based on setting-time test-method'' of 
the concrete by ASTM C 403 "penetration resistance. The shape of concretive [ for after / mixing / 1 
minute, 3 minutes, and 10 minutes ] was evaluated for mortar and an accelerating agent. 
Pump pumpability: The liquid accelerating agent was mixed, and although O and feeding of that whose 
feeding filled the liquid accelerating agent with 20 degrees C in the hose with after 72-hour standing, 
a diameter [ of 4cm ], and a die length of 5m, and was smoothly completed in feeding pressure 
0.5MPa were possible, the case where ** and feeding were difficult was made into x for the unstable 



thing according to pulsating flow generating etc. 
[0065] 

[A table 1] 
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M<t*>m* 








1- I 
1-2 
1-3 
1-4 


! o.o 

100.0 
100.0 
100.0 


60.0 
0.0 
60.0 
60.0 


15.0 
15.0 
0.0 
15.0 


10.0 
10.0 
10.0 
0.0 


0.0 
0.0 
0.0 

! o.o 


A.D.F 
C,D,F 
A.B.F 
A.B.D 


C 
A 
B 
B 


0.0 
0.0 
0.6 
1.1 


0.6 
0.0 
2.8 

A O 

! 4.£ 


2.2 
0.8 
3.4 
/.o 


o 
o 
o 


tttm 
tt#tm 


1-5 

|r 6 • 

1-7 
1-8 

T-9* 


lOO.Oi 
100.0 
100.0 
100.0 

"Tdo'o 


20.0 
~ ~""~25.0 
60.0 
110.0 
120.0 


15.0 
15.0 
15.0 
15.0 
" 15.0 


10.0 

""'Tab 

10.0 
10.0 

"iolo 


0.0 

o.o 

0.0 
0.0 

1 ""o.o 


B f "c,b,F~" 

A.B.D.F 
A.B.D.F 


B 

......... 

B 

B , 

""§"' 


0.3 
0.6* 
1.4 
1.7 
r "T.7 


2.2 
2.8 
5.6 
7.0 
7.3 


8.4, 
14.0 
16.8 
18.5 
"T9.6 


-8q 

o 
o 
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mmm 
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ttmm 


1- 10 


100.0 


60.0 
60.0 
60.0 
60.0 


2.0 
2.5 
50.0 
55.0 


10.0 

io.o 

10.0 

ii>7d 


0.0 

o.o 

0.0 

o.o 




B 1 


1 06 

""W 
1.7 
2.0 


3.6 
4.2 
8.4 

"To" 


7.8 

"ilia" 

20.2 
""2077" 


jft_ 

O 

, o 

A" 


jafc 
mm 

.m 




1- 11 

1- 12 

f- i3 


too.o 

100.0 

Too/d 


A,B,D,F 
A.B.D.F 


B 
B 
""§"' 


1- 14 

f-Te 

1-17 


100.0 

Too/d 

100.0 
""100.0 


60.0 
60.0 
60.0 
""60.0 


15.0 
15.0 
15.0 
"T5.0 


0.5 

i'7d 

50.0 
5576 


0.0 

0.0 

0.0 

***** 0.5 


A.B.D.F 
A.B.D.P 


B 

"b" 

B 

"W 


1.1 

i.4 

1.4 
1.4 


"4.8" 
5.9 
4.5 


8.7 
"""1574 
17.6 
""1574 


o 

o " 

Q. 


MM 
ft 


i 


1- 18 

1- 19 
1-20 


100.0 
100.0 
100.0 


60.0 
60.0 
60.0 


15.0 
15.0 
15.0 


10.0 
10.0 
10.0 


0.0 
0.0 
0.0 


A,B,E^ 
A,B|D,G 
A.B.D.F.G 


B 
B 
B 


1.3 
1.1 
1.7 


5.4 
5.0 
6.2 


17.0 
16.2 
17.6 


o 
o 




1-21 
1-22 
1-23 
1-24 


100.0 
100.0 
100.0 
100.0 


60.0 
60.0 
60.0 
60.0 


15.0 
15.0 
15.0 
15.0 


10.0 
10.0 
10.0 
10.0 


2.0 
2.5 
50.0 
55.0 


A,B,D,G,H 
A,B.D,G.H 
A,B,D,C P H 
A.B.D.G.H 


B 
B 
B 
B 


1.7 
1.7 
3.4 
3.4 


6.2 
6.4 
9.8 
10.4 


17.4 
18.2 
23.1 
21.3 


-8- 

O 

O j 
A 


Ht 
nmw 


1-25 
1-26 
1-27 
1-28 


100.0 
100.0 
100.0 
100.0 


60.0 
60.0 
60.0 
60.0 


15.0 
15.0 
15.0 
15.0 


10.0 
10.0 
10.0 
1O.0 


30.0 
30.0 
30.0 
30.0 


AB.D.P.H 
A,B,D,F,I 
A,B.D,FJ 
A.B.D.F.K 


B 
B 
B 
B 


2.5 
2.5 
2.2 
2.2 


9.5 
9.0 
8.4 
9.2 


22.7 
20.2 
19.6 
21.3 


O 
O 
O 

<? 


m 



Notes: The notation of the pH column exceeds less than two A:pH, B:pH 2-6, and C:pH6. 
[0066] The liquid accelerating agent used by example of experiment 2 experiment No. 1-25 was used, 
and it examined like the example 1 of an experiment except having considered as the liquid quick 
setting dose shown in a table 2. A result is shown in a table 2. In addition, the solid content content 
of a liquid accelerating agent was about 40%. 



[0067] 
[A table 2] 


mm 

No. 






•(N/mm 2 ) 






34> 


io# 


2-1 


0 


0.0 


0.0 


0.0 






2-2 

1- 25 

2- 3 


7 
10 
15 


1.4 

2.5 
2.0 


5.9 
! 9.5 
8.7 


14.3 

22.7 
19.6 


mssL 



[0068] Concrete (example of experiment 3 cement-content-per-unit-volume-of-concrete 430 
kg/m3, limestone content 50 kg/m3, W/C(water / cement ratio) =48%, and s/a(fine total aggregate 
ratio) =70%) was prepared, and outside rate addition of the steel fiber (30mm, specific gravity 7.85) of 
one part by volume was carried out among the concrete 100 part by volume, and it adjusted so that a 
water reducing agent might be added further and it might become about SL(slump) =20cm. Air feeding 
of this concrete was carried out by the feeding rate of 4m3/hr, and the feeding pressure of 0.4MPa 
with the concrete gas compressor ant bar 280 mold (ant bar company make). Test atmosphere 
temperature is 20 degrees C. 

[0069] Then, it fed with the pump so that it might become the liquid accelerating-agent 10 section of 



m 

CO 



O 

o 



the presentation shown in a table 3 to the cement 100 section, and to 1m of this side, it pressed fit 
in concrete, and mixed with feeding air from the mounting beam Y tube, from the delivery, and the 
wall surface of a simulation tunnel with height of 3m, a width of face [ of 3m ], and a depth of 10m 
was sprayed as a spraying material. 

[0070] The obtained spraying material was observed and the result of having investigated the 
existence of deformation after the rate of rebound and spraying was written together to a table 3. 
[0071] <Material-of-construction> water reducing agent : Polycarboxylic acid system high- 
performance AE water-reducing agent [0072] Existence of <measuring-method> deformation: The 
wall surface of a simulation tunnel was sprayed and the existence of deformation was visually 
checked after construction. Although there was sagging O and a little about some as which the 
deformation after spraying is not regarded, the practically satisfactory thing was made into **, 
sagging occurred clearly and what is made impossible [ an activity ] as a spraying material was made 
into x. 

The rate of rebound: The concrete weight which sprayed, and the concrete weight which rebounded 
were measured and computed. 
;0073] 
> table 3] 



** 

No. 












WW* 

% 


PH 


** 




I 


















3-1 


' 100.0 


60.0 


I 0.0 


10.0 


30.0 


A.B.F 


A 


15 


B 




3-2 


100,0 


60.0 


2.5 


10.0 


30.0 


A.B.D.G.H 




12 


B 


HBW 


3-3 


100.0 


60.0 


15.0 


10.0 


30.0 


A.B.D.G.H 


© 


8 


B 


xmm 


3-4 


100.0 


60.0 


60.0 


10.0 


30.0 


A.B,D,G,H 


@ 


7 


B 


nmm 


3-5 


100.0 


60.0 


15.0 


10.0 


30.0 


A.B.E.G.H 


@ 


9 


B 





[0074] 

[Effect of the Invention] There is the advantage in which there is little damage to the body by this 
liquid accelerating agent, this quick setting nature cement concrete, and ** alkali using this that a 
method of construction can reduce the amount of dust at the time of ** spraying compared with the 
accelerating agent of fine particles by spraying, and can reduce the rate of ** rebound, and compared 
with the conventional liquid accelerating agent, ** quantum nature is good and has the description 
that ** pumpability with the sufficient shape of ** concretive is good, the liquid accelerating agent of 
this invention, a spraying material, and the natural ground using this that sprayed and exposed the 
method of construction to the tunnel of a route, a railroad, a headrace, etc., and the list in the slope 
— it is effective in the method of construction which sprays a field in cement concrete. 



[Translation done.] 
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Abstract of JP2003246659 

PROBLEM TO BE SOLVED: To provide a composition of a liquid quick setting agent having 
advantages that the quantity of dust produced in a spray work is reduced and the excellent quantitative 
accuracy of a material, the excellent mixing property with cement concrete and excellent setting 
property are attained, the liquid quick setting agent, a spray material and a spraying method thereof. 
SOLUTION: The composition of the liquid quick setting agent contains three elements of aluminum, 
sulfur and fluorine as element components and an amino alcohol compound as a compound 
component in a prescribed blending ratio. The liquid quick setting agent, the spray material and the 
spraying method thereof are provided. The spray material is characterized by (1) reducing the quantity 
of dust in the spray work, (2) decreasing rebound rate, (3) eliminating the damage to human body due 
to alkali, having (4) the excellent quantitative property, (5) the excellent setting property and (6) 
excellent forcibly feeding property and then is suitable for construction method of road, railway and the 
tunnel wail surface of headrace or the like and the spraying on a slope. 
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